Extraction of uranyl nitrate, chloride and sulphate with tri-n-octyl amine (TOA) in benzene as a function of the TOA concentration has been studied. The concentration based extraction equilibrium constants were calculated from the distribution data of the uranyl salts, fitting the parameters of a chemical model to the experimentally obtained extraction isotherms. The calculated equilibrium constants are 46.5, 89.4 and 4.2´10 4 for uranyl nitrate, chloride and sulphate, respectively. These values are in good agreement with the previously reported extraction equilibrium constants calculated by the inflection point method.
INTRODUCTION
High molecular weight alkyl amines as extractants are commonly used for the extraction of uranium salts in the reprocessing process. Tri-n-octyl amine (TOA) has a certain advantage compared with tri-n-butyl phosphate (TBP), because of the greater radiation susceptibility of TBP. The decomposition products of TOA are soluble in the aqueous phase and they do not disturb the extraction reactions.
TOA is used to determine uranium(VI) in alcoholic solutions of the organic extraction phase by direct current polarography. 1 On the other hand, TOA as extractant is used to recover plutonium and americium from laboratory acidic waste solutions. 2 The aim of this work was to calculate the equilibrium constants of the extraction of uranyl nitrate, chloride and sulphate with TOA in benzene solutions, in order to verify the values previously calculated by the inflection point method.
RESULTS AND DISCUSSION
Experimental distribution data, listed in Tables I-III, were used in the previous  paper 3 to calculate uranyl nitrate, chloride and sulphate extraction constants by the in-443 * To whom correspondence should be sent. # Serbian Chemical Society active member. flection point method. 3 In this paper, the equilibrium constants of the extraction equilibria of the same uranyl salts were calculated by fitting the experimental data (Tables  I-III) to the distribution isotherms described by the following equations:
Here, a refers to the chemical activities of the species involved in the extraction process, while U = UO 2 2+ , N = NO 3 -, and T = TOA. The standard state of these activities is their infinite dilution in benzene or water. Since the activities of uranyl nitrate and amine in the organic phase are not known, they were approximated with the corresponding stoichiometric concentrations, c. Hence, K is changed to Q, as defined by Eq. (3):
The chemical activities of uranyl nitrate in the aqueous phase are taken from literature. 4 Combining the mass balance equation:
with Eq. (3), the extraction isotherm can be calculated from the following equation:
where:
Here, c UN stands for the equilibrium concentration of uranyl nitrate, and y ± for the mean activity coefficient in the aqueous phase.
Identical expressions were used for modeling the uranyl chloride extraction, except that NO 3 -should be replaced by Cl -in Eq. (1) and N should stand for Cl -in Eqs. (2-4).
In case of uranyl sulphate, it was assumed that the extraction mechanism follows the following stoichiometric reaction:
Thus, the corresponding concentration based equilibrium constant can be written as:
where c UST(org) stands for the concentration of the uranyl complex in the amine phase, and a S for the chemical activity of the sulphate anion in the aqueous phase. Combining Eq. (8) with the mass balance Eq. (4) (substituting N with S), one can calculate the concentration of the extracted uranyl sulphate:
The values of the apparent equilibrium constants, defined by Eqs. (3) and (8) The calculated values of the extraction equilibrium constants are presented in Table IV, as well as the previously published values calculated by the inflection point method. 3 As it can be seen, the equilibrium constants calculated by the two methods are in good agreement, suggesting that the usage of the simple inflection point method is appropriate for this extraction system. Figure 1 presents the measured and calculated extraction isotherms of uranyl nitrate by TOA in benzene, as a typical example. It is obvious that the proposed chemical model describes the extraction process quite well and that the calculated equilibrium constants are valid over a broad range of concentrations. 
CONCLUSIONS
In this work, a concentration based chemical model was used to calculate the equilibrium constants for the extraction of uranyl nitrate, chloride and sulphate from aqueous solutions by tri-n-octyl amine in benzene. The model satisfactorily describes the extraction process over a broad range of concentrations. The calculated equilibrium constants are in good agreement with the values previously calculated using the inflection point method. Ispitivana je ekstrakcija uranil nitrata, hlorida i sulfata pomo}u tri-n-oktilamina (TOA) u benzenu, u zavisnosti od koncentracije TOA. Izra~unate su konstante ravnote`e ekstrakcije, pode{avawem parametara koncentraciono zavisne jedna~ine, prema eksperimentalno odre|enim ekstrakcionim izotermama. Vrednosti konstanti ravnote`e su 46,5, 89,4 i 4,2´10 4 za uranil nitrat, hlorid i sulfat, respektivno. Ove vrednosti su u dobroj saglasnosti sa konstantama izra~unatim metodom ta~ke infleksije. 
